Cirrhotic rat liver: reference to transporter activity and morphologic changes in bile canaliculi--gadoxetic acid-enhanced MR imaging.
To analyze the difference in signal intensity on gadoxetic acid-enhanced magnetic resonance (MR) images between normal and cirrhotic livers in rats as correlated with the expressions of the transporters of gadoxetic acid and the morphopathologic change in bile canaliculi. Institutional animal review board approval was received prior to the commencement of all studies. Fifteen rats received thioacetamide (TAA) in their drinking water for 12 weeks to induce liver cirrhosis. As a control, 15 rats were given normal water. After 12 weeks, seven rats in the TAA group and seven rats in the control group underwent gadoxetic acid-enhanced MR imaging (0.025 mmol gadolinium per kilogram of body weight). Five rats in each group were used for comparison of transporter (organic anion-transporting polypeptide 1 [oatp1] and multidrug resistance-associated protein 2 [mrp2]) activities. Three rats in each group were used for morphologic examination. The Wilcoxon rank sum test was used for statistical analysis. Signal enhancement of the liver in the TAA group significantly decreased in comparison with that in the control group, although the signal enhancement of the kidney in both groups was almost identical. The oatp1 and mrp2 activities were as follows: 2.17 +/- 0.71 (standard deviation) for oatp1 in the TAA group, 2.58 +/- 0.35 for oatp1 in the control group, 3.37 +/- 1.04 for mrp2 in the TAA group, and 0.93 +/- 0.34 for mrp2 in the control group (P = .175 for oatp1, P = .009 for mrp2). At morphologic examination, enlargement of bile canaliculi and hyperplasia or elongation of microvilli were observed in the TAA group. Findings showed that liver cirrhosis promotes the elimination of gadoxetic acid mediated by mrp2; therefore, mrp2 up-regulation may explain the significant signal intensity loss noted on gadoxetic acid-enhanced MR images in the rat. In addition, the up-regulation of mrp2 may be accompanied by morphologic changes in bile canaliculi and microvilli.